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N Al-Jarad, B Strickland, M C Pearson, M B Rubens, R M Rudd Abstract Background The aim of this study was to compare the distribution and configuration of lung opacities in patients with cryptogenic fibrosing alveolitis and asbestosis by high resolution computed tomography. Methods Eighteen patients with cryptogenic fibrosing alveolitis and 24 with asbestosis were studied. Two independent observers assessed the type and distributions of opacities in the upper, middle, and lower zones of the computed tomogram. Results Upper zone fibrosis occurred in 10 of the 18 patients with cryptogenic fibrosing alveolitis and in six of the 24 patients with asbestosis. A specific pattern in which fibrosis was distributed posteriorly in the lower zones, laterally in the middle zones, and anteriorly in the upper zones was seen in 11 patients with cryptogenic fibrosing alveolitis and in four with asbestosis. Band like intrapulmonary opacities, often merging with the pleura, were seen in 19 patients with asbestosis but in only two with cryptogenic fibrosing alveolitis. Areas with a reticular pattern and a confluent or ground glass pattern were the commonest features of cryptogenic fibrosing alveolitis (15 and 14 patients respectively) but were uncommon in asbestosis (four and three patients). Pleural thickening or plaques were seen in 21 patients with asbestosis and in none with cryptogenic fibrosing alveolitis. Conclusion Apart from showing pleural disease high resolution computed tomography showed that confluent (ground glass) opacities are common in cryptogenic fibrosing alveolitis and rare in asbestosis whereas thick, band like opacities are common in asbestosis and rare in cryptogenic fibrosing alveolitis.
High resolution computed tomography is superior to chest radiography in investigating interstitial lung disease because there is less superimposition of structures, which allows a better assessment of the type, distribution, and severity of parenchymal abnormalities than is possible by chest radiography.' Several recent studies have described the computed tomographic appearance of various diffuse interstitial lung diseases.24
High resolution computed tomography is particularly valuable in the early detection of lung fibrosis in asbestos workers in whom the chest radiograph appears normal or shows only pleural disease.7 Yoshimura et al'°and Akira et al" have correlated the types of shadows seen in the high resolution computed tomogram in patients with asbestosis with the histological findings at necropsy.
The differentiation between asbestosis and cryptogenic fibrosing alveolitis is often difficult, particularly when the extent of occupational asbestos exposure is unclear. The potential value of high resolution computed tomography in differentiating these diseases has not been assessed specifically. In one study computed tomographic features were investigated in 118 patients with different types of interstitial fibrosis, who later had open lung biopsy. High resolution computed tomography gave the correct diagnosis in 76% of cases compared with 57% of cases by plain chest radiography."2 The computed tomographic changes in patients with asbestosis in that study were described as being the same as those in patients with cryptogenic fibrosing alveolitis with the addition of bilateral pleural thickening,'2 but only two patients with asbestosis were included.
We compared the findings of high resolution computed tomography in patients with cryptogenic fibrosing alveolitis and asbestosis to determine whether there are differences other than frequency of associated pleural changes.
Methods

PATIENTS
We studied 18 patients with cryptogenic fibrosing alveolitis (four women and 14 men, mean age 57 (range 33-75) years) and 24 men with asbestosis (mean age 59 (34-75) years). Asbestosis was diagnosed when fine mid to late inspiratory crackles and pulmonary opacities of Results. There were no differences between the patients with asbestosis and cryptogenic fibrosing alveolitis in age or pack years of smoking (table 1) . There were no significant differences between the groups for FEV, or FVC, but the residual volume, total lung capacity, carbon monoxide transfer factor (TLco) and TLCO divided by alveolar volume (Kco) were all higher in the asbestosis group (table 2) . Table 3 shows the distribution of opacities in lung thirds in the two conditions. Fibrosis in the lower zones was present in all patients in both groups; the upper and middle thirds were affected more often in cryptogenic fibrosing alveolitis than in asbestosis. In patients with cryptogenic fibrosing alveolitis the opacification tended to be most marked posteriorly in the lower zones, laterally in the middle zones, and Figure 3 Cryptogenicfibrosing alveolitis: confluent shadowing in basal segments of lower lobes with irregular subpleural areas of low attenuation, especially on right. This "alveolar" type of change is rarely seen in asbestosis.
anteriorly in the upper zones (fig 1) . This distribution was seen in I 1 (61 %) patients with cryptogenic fibrosing alveolitis but in only four (17%) with asbestosis (p < 0 003). We gained a qualitative impression that interstitial fibrosis and emphysema tended to be more distorting to lung architecture in cryptogenic fibrosing alveolitis than in asbestosis. Emphysema was not found in any of the non-smoking patients in either group. Table 4 summarises the types of opacities and their frequency of occurrence in asbestosis and cryptogenic fibrosing alveolitis. In 15 ofthe 18 patients with cryptogenic fibrosing alveolitis there were areas of reticular or reticulonodular shadowing (fig 1) . A fine honeycomb or cystic pattern with no or minimum pleural disease occurred in four of the 24 patients with asbestosis (fig 2) . Areas of confluent and sometimes ground glass pattern, characteristically surrounded by a crescentic subpleural and paramediastinal transradiency, were seen in 14 patients with cryptogenicfibrosingalveolitis ( fig  3) but in only three patients with asbestosis. Most patients with cryptogenic fibrosing alveolitis had areas of both reticular and confluent opacification.
Discrete subpleural lines were seen in a few patients with asbestosis and cryptogenic fibrosing alveolitis, the lines tending to be narrower in asbestosis (fig 4) than in cryptogenic fibrosing alveolitis ( fig 5) . Subpleural lines were the only pulmonary abnormalities seen in three patients with asbestosis but were always associated with other types of interstitial opacities in cryptogenic fibrosing alveolitis. Two patients with asbestosis had discrete subpleural lines in the lower zones posteriorly which disappeared in the prone position ( fig 6) . Both patients had fine end inspiratory crackles on auscultation and the plain radiograph was interpreted as showing interstitial fibrosis.
Thick linear opacities perpendicular to the pleura were seen in the lower zones in 18 patients with asbestosis but in only two with cryptogenic fibrosing alveolitis (fig 7) . Wedge shaped or curvilinear intrapulmonary opacities (figs 8 and 9) were seen in eight patients with asbestosis but were not identified in any patient with cryptogenic fibrosing alveolitis. These opacities were usually close to the pleura and merged with it, although in two patients they were wholly within the lung parenchyma (fig 9) . Circumscribed pleural plaques and areas of more diffuse pleural thickening were seen in 19 patients with asbestosis (fig 10) , although in some the pleural thickening was minor in thickness and extent. Two further patients with asbestosis had pleural plaques alone, and three had no detectable pleural disease. Areas of rounded atelectasis due to pleural infolding (Blesovsky syndrome, figs 8 and 10) were seen in six patients with asbestosis and in none with cryptogenic fibrosing alveolitis. No definite pleural thickening was seen in cryptogenic fibrosing alveolitis, but multiple small peaks of density arising from the visceral pleura on both lateral and mediastinal surfaces were often present (fig 1) .
Discussion
The distribution and type of radiographic shadows in asbestosis and cryptogenic fibrosing alveolitis have not been compared systematically before, probably because the presence of pleural disease in asbestosis has been used as the prime differentiating radiographic finding. Pleural plaques are not invariably present in asbestosis, however, and in their absence these two conditions may be indistinguishable by chest radiography.
Our study suggests that features visible on high resolution computed tomograms aid differentiation between asbestosis and cryptogenic fibrosing alveolitis. Pulmonary fibrosis affecting the upper and middle thirds of the lungs was more common in cryptogenic fibrosing alveolitis than in asbestosis, in which fibrosis was often localised to the lower lobes. In cryptogenic fibrosing alveolitis a characteristic pattern of opacities in the posterior areas of the lower zones, the lateral areas of the middle zones, and the anterior areas of the upper zones was commonly seen; the posterior and lateral aspects of the upper zones appeared relatively normal. We also found that when asbestosis affected the anterior segments of the upper zones the abnormality was usually less severe than that seen in cryptogenic fibrosing alveolitis.
Confluent or ground glass opacities were In asbestosis the commonest features were coarse linear opacities, often adjacent to pleural thickening. This pattern, which was seen rarely in cryptogenic fibrosing alveolitis, is believed to be due to interlobular and intralobular fibrosis.'4 A fine regular cystic honeycomb pattern, as is often seen in cryptogenic fibrosing alveolitis,2 occurred in only a few patients with asbestosis.
Ventilatory capacity was slightly, although not significantly, lower in the asbestosis group than the cryptogenic fibrosing alveolitis group, but the residual volume and total lung capacity were higher, perhaps reflecting asbestos induced narrowing of the small airway.""
The carbon monoxide gas transfer and coefficient were more impaired in patients with cryptogenic fibrosing alveolitis, perhaps reflecting the more widespread distribution of the interstitial fibrosis. Pleural thickening may have contributed to relative preservation of the Kco value in some patients with asbestosis.
The question arises whether the more widespread distribution of opacities in patients with cryptogenic fibrosing alveolitis than in those with asbestosis reflects more advanced disease in the former group. This is unlikely to be the case. Fibrosis of upper zones in cryptogenic fibrosing alveolitis and the type of opacity were not confined to those with more severely impaired lung function but were seen at an early stage in some patients with mildly impaired lung function.
We conclude that the features seen on high resolution computed tomography which favour a diagnosis of cryptogenic fibrosing alveolitis include confluent (ground glass) shadows, reticulonodular and cystic shadows extending to the upper thirds of the lung field, and a characteristic pattern of posterior lower zone, lateral middle zone, and anterior upper zone opacities. Features that favour a diagnosis of asbestosis include pleural plaques or diffuse pleural thickening, thick band like opacities in the lower zones which extend to merge with the pleura, and isolated narrow subpleural curvilinear lines. skill, it is virtually painless, and, conveniently, it can be read at a week. The response was negative. So it wasn't tuberculosis (atypical mycobacteria as a cause of cervical adenitis had hardly been heard of in Britain at that time).
I rang the posh GP and told him that the girl would have to have a biopsy. The posh GP said he would arrange it. I assumed that this was the usual thing in private practice. He sent her to a urologist! A week or two later the answer came back. It was follicular carcinoma of the thyroid, which apparently is well known to occur in teenage girls. It wasn't well known to me. It was the first I had heard of it and the last. So I rang the posh GP and told him the girl should be sent to Jack Piercy, the surgeon superintendent of New End Hospital in Hampstead. New End was the name of a famous thyroid clinic originally started by London County Council. It had had several great men on its staffamong them Cecil Joll, who wrote a massive surgical textbook on the thyroid; Geoffrey Keynes (the brother of Maynard, the economist), who was the world authority on William Blake, and also Raymond Greene (the brother of Graham, the writer), who had been an Everest climber. Jack Piercy was the greatest of the lot. Two days later the posh GP rang me to say that Sir Ronald Bodley Scott, physician to the Queen, had said that we couldn't do better. I was very chuffed.
Jack Piercy told me in his letter that he had treated 17 similar patients by total thyroidectomy and block dissection of neck and that they had all survived. This girl underwent a successful block dissection of the thyroid. Many years later I heard that she was well (taking thyroxine as replacement therapy, of course).
I sent the film producer a bill for £25, which he paid by return but with no word of thanks.
I thought, "I will never be as lucky as that again so I'd better not see any more private patients," and I never did.
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